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Section S2. Stress and strain state analysis for the front target
In the present plate-impact experiments, the flyer as well as the front and back targets are disk plates with the thicknesses of 1 mm, 1mm and 2 mm, respectively, along the shock direction, and their diameter is all 36 mm normal to the shock direction. Since the diameter is much larger than the thickness, both the flyer and the targets undergo a one-dimension (1D)-strain shock compression, except for the region close to their free edge. Here we focus on the front target where the metallic glasses are expected to be rejuvenated homogeneously.
In this 1D-strain state, only a non-zero compressive strain is allowed to exist along the shock direction, whereas in the other two perpendicular direction. According to fig. S2 . As expected, larger shock strain induces heavier rejuvenation in terms of higher relaxation enthalpy. This result well explains the relationship between the relaxation enthalpy and the shock stress ( Fig. 2B) . Note:  y is the yield strength, and RT is room temperature.
Section S4. Diffraction profile analysis of SAED patterns
The analysis procedure is carried out using the Gatan Digital Micrograph software with the PASAD-tool. In the following, we present the details of how the RDFs are obtained from the SAED patterns. It is pointed out, the SAED patterns inserted in Fig Fig. 2A .
To confirm this, we plot the rel H  against the 1 Q , as shown in fig. S4 . 
Section S5. Nanoindentation measurements and analyses
Nano-indentation measurements on both as-cast and rejuvenated glasses were performed with a load-controlled mode in a Nanovea system equipped with a standard Berkovich diamond tip indenter. The peak load max P was fixed to be 300 mN with a loading rate of 5 mN/s. Figure S5A shows the measured load-displacement curves. It is seen that, as compared to the as-cast one, the rejuvenated glass under higher impact velocity displays lower loading and unloading modulus or stiffness. In addition, under the same load, heavier rejuvenated glasses undergo larger indentation-displacements.
The mechanical hardness can calculated as Table S3 . 
